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(54) TECHNIQUE FOR APPLYING POLICY AND CHARGING RULES TO BEARERS

(57) The present disclosure generally relates to as-
pects of applying policy and charging rules to bearers in
a communication network. The policy and charging rules
are provided for application to at least a dedicated bearer.
The technique presented herein may be implemented in
connection with a mobile terminal moving to an access
point of a first type supporting default and dedicated bear-
ers from an access point of a second type supporting
default and not supporting dedicated bearers. While the
mobile terminal is attached to the access point of the

second type, policy and charging rules for application to
at least a dedicated bearer are received, which are then
stored and may be partly applied to a default bearer
and/or replaced by other rules during attachment to the
access point of the second type. Upon a move of the
mobile terminal from the access point of the second type
to the access point of the first type, the dedicated bearer
is established and the rules are applied to the established
dedicated bearer.
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Description

Technical Field

[0001] The present disclosure relates to methods and
network nodes for application of policy and charging rules
to bearers.

Background

[0002] In today’s mobile networks, mobile terminals
have the possibility to use access points of different tech-
nologies, like 3G/4G (3rd resp. 4th generation networks),
or LTE resp. WCDMA/UMTS as defined by 3GPP/ETSI
standards, WiFi as defined by IEEE 802.11, and poten-
tially other access points. Generally spoken, a mobile
terminal may use access points having different capabil-
ities, for example with respect to support of Quality of
Service (QoS) behaviour, type and number of bearers
etc.
[0003] Nevertheless, it is desired that services can be
used as seamlessly as possible even when a mobile ter-
minal changes its access point during usage of a certain
service or during an active session.
[0004] One specific example is the usage of VoLTE
(Voice over LTE) as described in GSMA PRDs (Perma-
nent Reference Documents) IR.92 and IR.94, and em-
ploying the VoLTE roaming architecture as described in
GSMA PRD IR.65. VoLTE is based on the IMS (IP Mul-
timedia Subsystem) architecture and thus uses corre-
sponding network nodes and their capabilities, which are
at the same time used by Rich Communication Services
(RCS) as described in GSMA PRD RCC.07.
[0005] Fig. 1 shows an example of a Packet Data Net-
work (PDN) connection between a mobile terminal 10
and a PDN Gateway (PGW) 20 in a 4G network. Such
PDN connection is a tunnel between the mobile terminal
10 and the PGW 20, i.e., the used access point (e.g.,
radio technology) is transparent for this connection. It
consists of a default bearer, here the signaling bearer
with a Quality of Service Class Identifier of QCI=5, and
potentially other Evolved Packet System (EPS) bearers
like the shown Dedicated Voice Bearer with QCI=1. Gen-
erally, an EPS bearer is a virtual connectivity between
the mobile terminal 10 and the PGW 20. It can be for
general usage(e.g. as a default bearer or for dedicated
signaling and/or media usage). Dedicated bearers can
be dynamically established by the communication net-
work and may support different characteristics like QoS
(signaling, voice, video, best effort etc.) and use so-called
Traffic Flow Templates (TFT) as generally known in the
art. In the IMS PDN connection as defined in GSMA PRD
IR.92 (VoLTE), the signaling bearer is the default bearer,
and dynamically established bearers may be used for
SIP-controlled media like voice and/or video. Usually, the
mobile terminal 10 has assigned one IP address per PDN
connection, and the PDN connection is not changed
when the access point (e.g., in terms of Radio Access

Technology (RAT)) is changed.
[0006] In this scenario, if the IMS Access Point Name
(APN) as defined by GSMA is used for both VoLTE and
RCS, and a mobile terminal may change its network ac-
cess between 3G and 4G networks, the following and
other problems may occur.
[0007] Many currently deployed 3G/WCDMA networks
do not support secondary Packet Data Protocol (PDP)
contexts and thus cannot provide Network-Initiated Ded-
icated Bearers (NIDBs). Further, they may have limited
support for parallel Packet Switched (PS) Radio Access
Bearers (RABs). This may particularly occur in case the
mobile terminal is roaming to another operator’s network.
As a consequence, in many cases all traffic on the IMS
APN on 3G/WCDMA must be on a single bearer, namely
the default bearer. Note that if a 3G network supports
PRD IR.58 (VoHSPA), then there must be also second-
ary PDP context support and in this case NIDB can be
handed over from 4G to 3G and vice versa. However, at
present there are no networks supporting PRD IR.58.
[0008] At the same time, 4G/LTE access supports a
default bearer (used as signaling bearer) and dynamical-
ly established dedicated media bearers. Thus, if a mobile
terminal experiences a handover to or from 3G/WCDMA,
there is the risk that media may be dropped (in the case
of handover from 4G/LTE to 3G/WCDMA) or that the de-
fault bearer at QCI=5 will be overloaded (in the case of
handover from 3G/WCDMA to 4G/LTE).
[0009] Accordingly, there is a need for a solution to
mitigate these and other problems.

Summary

[0010] According to one aspect, a method of handling
of policy and charging ruled for a mobile terminal moving
to an access point of a first type supporting default and
dedicated bearers from an access point of a second type
supporting default and not supporting dedicated bearers
is presented. The method comprises receiving, while the
mobile terminal is attached to the access point of the
second type, policy and charging rules for application to
at least a dedicated bearer, and storing these rules. The
method further comprises, upon a move from an access
point of the second type to an access point of the first
type, establishing the dedicated bearer and applying the
rules to the established bearer.
[0011] Said rules may be set for attachment of a mobile
terminal to the network (e.g., the network node) via an
access point of a first type, and may at least be partly not
applied, partly applied or applied differently if the mobile
terminal is attached to the network node via an access
point of a second type.
[0012] The access point of the first type may be an
access point which supports NIDBs and/or secondary
PDP contexts, particularly an access point being part of
a 4G/LTE network, and the access point of the second
type may be an access point which does not support
NIDBs and/or secondary PDP contexts, particularly an
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access point being part of a 3G/WCDMA or WiFi network.
[0013] Under the term that rules are partly not applied
several possibilities can be understood. For example, it
is conceivable that certain rules, (e.g., a subset of the
currently active rules) are disregarded, or are temporarily
replaced by different rules, or are applied in a different
way, for example by applying them to a situation for which
they are not intended, like for a different bearer (e.g., for
the default bearer instead of a dedicated bearer such as
an NIDB).
[0014] The rules may be bearer handling rules. The
rules may be applied at least partly to the default bearer
of the access point of the second type (e.g., as far as
they are applicable to that default bearer). According to
a first variant, a non-applicable part of the rules is over-
written with a value applicable to the default bearer of
the access point of the second type. According to a sec-
ond variant, a non-applicable part of the rules is omitted
from being applied to the default bearer of the access
point of the second type. The non-applicable part may
be related to a QoS parameter, such as one of a Guar-
anteed Bit Rate (GBR), a Minimum Bit Rate (MBR), a
Quality of Service Class Indentifier (QCI) and an Alloca-
tion and Retention Priority (ARP).
[0015] As such, a subset of the rules may temporarily
be disabled or replaced by a different subset during at-
tachment of the mobile terminal via the access point of
the second type. The rules that are at least partly not
applied (or applied at least partly to a different bearer)
may in one variant relate to capabilities of an RAT of the
access point of the second type and/or in a second variant
to characteristics of one or more bearers established or
to be established for communication between the net-
work and the mobile terminal. The rules may partly not
be applied, or may be applied at least partly to a different
bearer, upon a change of the mobile terminal from an
access point of the first type to an access point of the
second type.
[0016] The rules may be marked. For example, the
rules may be marked as being not applied or as being
suspended from application, or as being applied only par-
tially or differently. Such a marking may in some cases
help to re-apply the (same) rules to a newly established
or re-established (e.g., dedicated) bearer.
[0017] For the case that rules are applied to a different
bearer, particularly the default bearer, if the mobile ter-
minal is attached to the network via an access point of
the second type, the rules may not be applied any more
to the different bearer when the mobile terminal changes
from an access point of the second type to an access
point of the first type. Additionally, or in the alternative,
in this case the rules may not be applied any more to the
different bearer when a dedicated bearer is established.
[0018] The different bearer may be a default bearer.
In such a case, the rules that are directed, or intended,
to be applied on a dedicated bearer may (at least partially)
be applied on the default bearer. The dedicated bearer
may generally be an NIDB.

[0019] The rules may be applied upon a change of the
mobile terminal from an access point of the second type
to an access point of the first type. In certain variants,
the rules may have been set for application by a network
node, and the mobile terminal may be attached to the
network node. That network node may generally be a
gateway node (e.g., a PGW).
[0020] In certain variants, the rules may be received
at an arbitrary point in time. As an example, the rules
may be received from a policy controller in the network.
[0021] Also provided is a computer program product
comprising computer program code which, when execut-
ed by a processor, causes the processor to perform a
method as presented herein. The computer program
product may be stored on a computer-readable medium.
Also, the computer program product may be provided in
the form a data signal downloaded via a communication
connection.
[0022] There is further provided an arrangement (e.g.,
a network node, particularly a gateway node, more par-
ticularly aPGW node) capable of performing one or all of
the methods and method aspects disclosed herein.

Brief Description of the Drawings

[0023] Further characteristics and advantages of the
present disclosure will become apparent from the de-
tailed description of particular but not exclusive embod-
iments, illustrated by way of non-limiting examples in the
accompanying drawings, wherein:

Figure 1 shows a PDN connection between a mobile
terminal and a PDN GW that can be implemented in
an embodiment of the present disclosure;

Figure 2 depicts the process of network initiated
bearer establishment that can be implemented in an
embodiment of the present disclosure;

Figure 3 depicts an architecture for provisioning of
PCC rules that can be implemented in an embodi-
ment of the present disclosure;

Figure 4 depicts the process of setting up an Rx ses-
sion that can be implemented in an embodiment of
the present disclosure;

Figure 5 shows an embodiment of a network node
in the exemplary form of a PDN GW; and

Figure 6 depicts a first bearer scenario in accordance
with an embodiment of the present disclosure;

Figure 7 depicts a second bearer scenario in accord-
ance with an embodiment of the present disclosure;

Figure 8 illustrates a first method embodiment; and
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Figure 9 illustrates a second method embodiment.

Detailed Description

[0024] In the following description, for purposes of ex-
planation and not limitation, specific details are set forth,
such as specific network environments, in order to pro-
vide a thorough understanding of the present disclosure.
It will be apparent to one skilled in the art that the present
disclosure may be practiced in other embodiments that
depart from these specific details. Moreover, while the
following embodiments are exemplarily described with
reference to certain RATs and certain wireless commu-
nication standards, it is readily apparent that the present
disclosure may also be implemented using other RATs
and other wireless communication standards, in partic-
ular the standards described in the Background section
of this application.
[0025] Further, those skilled in the art will appreciate
that the services, functions and steps explained herein
may be implemented using software functioning in con-
junction with a programmed processor, an Application
Specific Integrated Circuit (ASIC), a Field Programmable
Gate Array (FPGA), a Digital Signal Processor (DSP) or
a general purpose computer, e.g., including an Advanced
RISC Machine (ARM). It will also be appreciated that,
while the following embodiments are primarily described
in the context of methods and devices, the present dis-
closure may also be embodied in a computer program
product as well as in a system comprising a computer
processor and a memory coupled to the processor,
wherein the memory is encoded with one or more pro-
grams that may cause the processor to perform the serv-
ices, functions, and steps disclosed herein. It will be ap-
preciated that the present disclosure may also be em-
bodied in a distributed manner using, for example, cloud
computing resources.
[0026] Within the context of the present application,
the term "communication network" or short "network"
may particularly denote a collection of nodes or entities,
related transport links, and associated management
needed for running a service, for example a telephony
service or a packet transport service. Depending on the
service, different node types or entities may be utilized
to realize the service. A network operator owns the com-
munication network and offers the implemented services
to its subscribers. Typical examples of nodes or entities
of a communication network are radio access network
(such as 2G/GSM, 3G/WCDMA, CDMA, 4G/LTE, WLAN,
Wi-Fi), mobile backhaul network, or core network such
as IMS, CS Core, PS Core.
[0027] A "mobile terminal" may be any device intended
for accessing services via an access point (e.g., within
an access network) and configured to communicate over
the access point. For instance, the mobile terminal may
be, but is not limited to: a mobile phone, smart phone,
sensor device, meter, vehicle, household appliance,
medical appliance, media player, camera, or any type of

consumer electronic, for instance, but not limited to, tel-
evision, radio, lighting arrangement, tablet computer, lap-
top, or PC. The mobile terminal may be a portable, pock-
et-storable, hand-held, computer-comprised, or vehicle-
mounted mobile device, enabled to communicate voice
and/or data, via a wireless connection. A mobile terminal
may be equipped with a Subscriber Identity Module (SIM)
resp. Universal Integrated Circuit Card (UICC) compris-
ing unique identities such as the International Mobile
Subscriber Identity (IMSI) and/or Temporary Mobile Sub-
scriber Identity (TMSI) associated with a subscriber using
the mobile terminal. The presence of a SIM within a mo-
bile terminal customizes the mobile terminal uniquely
with a subscription of the subscriber.
[0028] Within the context of the present application,
the term "control node" refers to a node of the commu-
nication network primarily performing control procedures
for sessions or calls and services of a subscriber of the
communication network. The term typically refers to
those entities of the communication network handling
control plane, subscriber data, services, or signaling traf-
fic associated with user traffic in the communication net-
work. In a core network a control node may for example
be Mobility Management Entity (MME), Serving Gateway
Support Node (SGSN), Proxy Call State Control Function
(P-CSCF) or Serving-CSCF (S-CSCF).
[0029] The term "packet gateway" refers to a media
plane related node primarily handling the forwarding of
packets. So a PGW may be an embodiment of such a
packet gateway, which is a 3GPP standardized part of
the Evolved Packet Core (EPC). The PGW may commu-
nicate via an interface called Gx with a PCRF for receiving
Policy and Charging Control (PCC) bearer handling
rules.
[0030] Within the context of the present application,
the term "policy controller" refers to a control server han-
dling primarily policy and charging rules related functions.
So a Policy and Charging Rules Function (PCRF) may
be an embodiment of such a policy controller, which is a
3GPP standardized part of the EPC. The PCRF commu-
nicates via an interface called Rx with an application func-
tion. This application function may be a control server for
handling session control in IMS, such as the P-CSCF.
The PCRF communicates via an interface called Gx with
a PGW for applying PCC bearer handling rules.
[0031] The term Access Point Name (APN) refers to
the name of a gateway between a mobile network and
another (computer) network, for example the public In-
ternet. In the context of this application, an APN may be
embodied or comprised by a packet gateway (e.g., a
PGW). A packet gatewaymay comprise or embody more
than one APN. Further, a packet gatewaymay be con-
nected to one or more radio access networks which each
may comprise an access point of a certain type, partic-
ularly of a certain RAT, for example an access point of a
3G, 4G, or WiFi network.
[0032] In the following some scenarios are presented
in which the methods and network nodes presented here-
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in may be applied. The general scenario has already
been described above with respect to Fig. 1.
[0033] In some scenarios, for example VoLTE and
RCS may be used on an IMS APN 30 using 4G/LTE and
3G/WCDMA accesses (see Fig. 1). As mentioned above,
in such a case NIDB and/or secondary PDP context may
not be supported on 3G/WCDMA, but more than one PS
bearer may be supported on 3G/WCDMA. Further, down-
loadable RCS clients may not use the IMS APN, and
HTTP/IMAP/XCAP may not be on the IMS APN. Domain
Name Services (DNS) may be on the default bearer of
the APN for which the response is needed.
[0034] Network initiated dedicated bearer establish-
ment, as generally known, is illustrated in Fig. 2 and may
also be implemented in the present embodiments in the
manner shown in Fig. 2 (in particular with regard to rule
installment and handling). In Fig. 2, dedicated Evolved
Packet System (EPS) bearer setup for media may be
triggered by a P-CSCF (see also reference numeral 40
in Fig. 1). An (e.g., IMS) application 50 on the mobile
terminal 10 may or may not be aware of EPS bearer
establishment.
[0035] Several mobility scenarios will be discussed in
the following. Therein, the term "3G" is used for a 3G
network without support for NIDB / secondary PDP con-
texts, but it is also valid for other RATs without support
for NIDB / secondary PDP contexts (e.g., EPC-integrated
WiFi without supporting dedicated bearer between PDN-
GW and TWAN/ePDG).
[0036] When access is changed from 4G to 3G for an
ongoing RCS IP video call, NIDB for audio and video will
be lost, resulting in a loss of the call if media is not possible
on the default bearer, and must be re-established. In such
a case the IMS application could use audio and video
media on the default bearer and not terminate the session
when it is informed about loss of the bearer; as an alter-
native, IMS may not be informed about the loss of the
bearer, resulting in routing of traffic to the default bearer
without IMS knowledge. Both approaches would, how-
ever, cause problems when moving back from 3G to 4G
later on.
[0037] In a messaging session based on Message
Session Relay Protocol (MSRP), an NIDB for MSRP
would be lost. Again, the IMS application could allow us-
ing MSRP on the default bearer and not terminate the
session when it is informed about loss of the bearer; as
an alternative, IMS may not be informed about the loss
of the bearer, resulting in routing of traffic to the default
bearer without IMS knowledge. Both would, however,
cause problems when moving back from 3G to 4G later
on.
[0038] Similar issues arise upon initial attach in 3G.
For an RCS IP video call, NIDB for audio and video cannot
be established, such that the call cannot be established
if media is not possible on the default bearer. In such a
case the IMS application, which may be running on the
mobile terminal, could allow audio and video media on
the default bearer and not terminate the session when it

is informed about failure to set up the bearer or not in-
formed about the setup of the bearer; as an alternative,
IMS may not be informed about the failure to set up the
bearer, resulting in routing of traffic to the default bearer
without IMS knowledge. Both approaches would, how-
ever, cause problems when moving to 4G. Also for a
messaging session based on MSRP, an NIDB for MSRP
cannot be established. On the other hand, the IMS ap-
plication could allow to use MSRP on the default bearer
and not terminate the session when it is informed about
failure to set up the bearer; as an alternative, IMS may
not be informed about the failure to set up the bearer,
resulting in routing of traffic to the default bearer without
IMS knowledge. Again, both approaches would cause
problems when moving to 4G later on.
[0039] When the mobile terminal moves from 3G to
4G, an ongoing RCS IP video call or an ongoing MSRP
session will be mapped on the default bearer in 4G. Thus,
dedicated bearers could be or would need to be estab-
lished for audio and video resp. MSRP when moving to
4G. This can be achieved either by IMS requesting ded-
icated resources to be established or handled by the
PDN-GW if IMS has not been informed that traffic has
been routed on the default bearer for the RAT that does
not support NIDB / secondary PDP context.
[0040] As described above, the present disclosure pro-
vides methods and network nodes for application of pol-
icy and charging (e.g., PCC) rules. The general idea of
some embodiments is to temporarily disable or suspend
application of rules if a mobile terminal is attached to a
network node, for example a PDN GW, via an access
point of a certain type, particularly of a type which does
not support NIDB and/or secondary PDP context. In this
case, for example existing rules may be applied to a sit-
uation for which they are not intended, (e.g., apply rules
intended to be used for a dedicated bearer on the default
bearer). Such application of rules may, for example, in-
volve application of packet filters or the like.
[0041] This procedure may have the effect of hiding or
disregarding the capabilities of a RAT, for a specific APN,
regarding NIDB and/or secondary PDP context. Thereby,
services would be allowed to "survive" on the default
bearer for that RAT when moving from an access point
of a first type (e.g., 4G) to an access point of a second
type (e.g., 3G) or when being established in the second
type (e.g., 3G), until moving to the first type (e.g., 4G),
where dedicated bearers are (re-) established. IMS will
not tear down the session, since it is not informed of the
removal of the dedicated resources.
[0042] Thus, even in case that secondary PDP context
/ NIDB are not supported on 3G/2G (or other accesses),
the IMS APN can be used, for example, for RCS services
requiring MSRP and/or RTP on the default bearer in
3G/2G (or other accesses). In addition it is ensured that
NIDBs are established when moving to 4G such that the
MSRP and Realtime Transport Protocol (RTP) traffic is
not on the QCI=5 bearer when on 4G (see Fig. 1).
[0043] A Service Aware Policy Controller (SAPC, see
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reference numeral 60 in Fig. 2) and/or IMS are/is kept
blind of the situation of removed dedicated bearer and is
prevented to tear down the IMS session for a RAT that
(by intent) does not support NIDB / secondary PDP con-
text, in contrary to what is wanted in 4G.
[0044] This is based on provision resp. application of
a corresponding (e.g., PCC) rules.
[0045] The general architecture (Rx interface in VoLTE
as a non-limiting example) for provision of rules, that may
also be implemented in connection with the present em-
bodiments, is shown in Fig. 3. A PCRF 60 provides, dur-
ing session establishment, rules to the PGW 20 via the
Gx interface and to the P-CSCF 40 via the Rx interface.
[0046] Setup or creation of the Rx session, that may
also be implemented in connection with the present em-
bodiments, is depicted and described in Fig. 4. The sce-
nario illustrated in Fig. 4 may in particular be implemented
in the present embodiments with respect to the rule in-
stallment and rule handling procedures shown therein.
Fig. 4 illustrates in particular exemplary dynamic PCC
rules and the process of installing a charging rule. The
scenario in Fig. 4 partially concretizes signaling aspects
already illustrated in Fig. 2.
[0047] As illustrated in Fig. 4, Rx session creation is
done as part of a Session Initiation Protocol (SIP) session
establishment process to request Access QoS. Rx re-
quests without media may not be supported (as there are
no plans to support Rx session creation to subscribe to
Notifications of Signaling Path Status).
[0048] In the scenario of Fig. 4, an Evolved Packet
Gateway (EPG), which may be an implementation of the
PGW 20 discussed above, sets up a bearer binding (i.e.,
TFT per bearer). The EPG requests a new bearer if no
other bearer exists within a particular QCE/ARP. The
SAPC, which may be an implementation of or incorporate
the PCRF 60, is configured to derive the PCC rules. Al-
terantively, or in addition, the SAPC could also decide to
modify the default bearer. The SAPC rejects it if the Gx
session is not established or the request is not author-
ized. As illustrated in Fig. 4, the SAPC can be in commu-
nication with a so-called Session Boarder Gateway
(SBG) 80, which is in charge of session border control.
[0049] It is conceivable that at E-UTRAN (4G/LTE) ac-
cess, a mobile terminal 10 according to E-UTRAN Rel-
9 or later indicates to the PDN GW 20 its capability of
NIDB for GERAN/UTRAN access. PDN-GW 20 then may
derive the Bearer Control Mode (BCM) for GER-
AN/UTRAN access based on the mobile terminal’s 10
indication and operator policy (see section 4.7.6 in TS
23.401). PDN-GW 20 then provides to the mobile termi-
nal 10 the derived BCM for GERAN/UTRAN. The derived
BCM is also stored in the PDN GW 20 and the mobile
terminal 10, and applied by the mobile terminal 10 upon
moving to GERAN or UTRAN access.
[0050] When receiving an indication that RAT has
changed from a RAT supporting NIDB to a RAT that does
not support NIDB and/or secondary PDP context for this
mobile terminal 10 (e.g., User Equipment, UE) for the

specified APN, and possibly for specified QCI/bearers,
then the PDN GW 20 may perform measures to tempo-
rarily suppress or exchange according rules as will be
described in the following. The information which RAT
does not support NIDB and/or secondary PDP context
for this mobile terminal 10 may be based on the BCM
value stored by the PDN GW 20 or may be provisioned
into the PDN GW 20.
[0051] Particularly, the PDN GW 20 may move the dy-
namic PCC rules which were installed on 4G dedicated
bearer(s) (see Fig. 4) before the mobility from the dedi-
cated bearer (see Fig. 1) and install applicable parts of
those rules to the 3G default bearer. Examples of non-
applicable parts are QCI/ARP (/MBR/GBR) information
that needs to be overwritten by the value for the 3G de-
fault bearer or omitted. The moved rules may be marked
as "temporary moved" so as to remember which rules
are associated with dedicated bearers in 4G.
[0052] Then, the PDN GW 20 may respond to a Delete
PDP Context Request from Gn/Gp SGSN (see, e.g., ref-
erence numeral 70 in Fig. 2), or a corresponding request
from S4 SGSN, referring to a secondary PDP context
that is removed by the SGSN when the mobile terminal
is moving from 4G to 3G, but perform no further action
towards the PCRF 60. It is noted that it may be necessary
that the SGSN 70 removes the existing secondary PDP
context if the target SGSN does not support secondary
PDP contexts. In case the target SGSN supports sec-
ondary PDP contexts, GGSN / PDN-GW 20 can trigger
the deletion of the PDP contexts corresponding to the
dedicated bearers if GGSN / PDN-GW knows that the
mobile terminal 10 (e.g., UE) does not support NIDB for
GERAN / UTRAN access based on the stored BCM val-
ue. It is further noted that the dynamic PCC rules asso-
ciated with this secondary PDP context may have already
been temporarily moved to the default bearer, or the tem-
porary move may be triggered by the delete PDP context
operation, so there may be no remaining dynamic PCC
rules associated with the secondary PDP context that
can be inactivated.
[0053] When performing 4G to 3G handover (PS HO),
the mobile terminal 10 shall resume / continue its traffic
which was carried by both default and dedicated bearer
at 4G access, but now only the remaining default bearer
is used.
[0054] When receiving from the PCRF 60 new PCC
rules, modifications to PCC rules or removal of PCC rules
associated with a secondary PDP context, in a RAT that
does not support NIDB and/or secondary PDP context,
for the specified APN, and possibly for specified
QCI/bearers, then the PDN GW 20 may apply the PCC
operation (install, modify or delete PCC rules) on the 3G
default bearer for applicable parts of the PCC rules only.
Examples of non-applicable parts are QCI/ARP
(/MBR/GBR) information that needs to be overwritten by
the value for the 3G default bearer or omitted. New and/or
modified PCC rules may be marked as "temporary
moved" so as to remember rules that are associated with
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dedicated bearers.
[0055] When moving from 3G to 4G, or in general from
a RAT that does not support NIDB and/or secondary PDP
context to a RAT supporting NIDB and/or secondary PDP
context, for the specified APN, then the PDN GW 20 may
establish the dedicated bearers that are needed in 4G
by moving PCC rules marked as "temporary moved" from
the 3G default bearer and install the full set of PCC rules
on dedicated bearers as indicated by the QCI / ARP as-
sociated with the PCC rules. Subsequently, it may inform
the PCRF 60 of the outcome for bearers that fail to be
(re-)established.
[0056] The PDN GW 20 mentioned above may gener-
ally be considered a gateway node which is capable of
handling PCC rules. An example is depicted in Fig. 5,
showing a PGW 500 which comprises a first interface
502 for communication with a mobile terminal 10, for ex-
ample via bearers as shown in Fig. 1 (see also Figs. 6
and 7 below), and a second interface 504 for communi-
cation with a policy controller, for example a Gx interface
for communication with a PCRF 60 as shown in Fig. 3
(see also Fig. 2). Particularly, via the second interface
504, the PGW 500 may receive PCC rules from the policy
controller which are to be applied in communication with
a mobile terminal 10 via the first interface 502.
[0057] PGW 500 further comprises a processing unit
506 (e.g., a multi-purpose processor or a special purpose
processor) handling, inter alia, communication via the
first and second interfaces 502, 504. Coupled to process-
ing unit 506 is a memory, which may comprise any volatile
and/or non-volatile storage media like a semiconductor
memory, a hard disk or the like, and which may be used
to store PCC rules as received via second interface 504
from the policy controller.
[0058] The memory 508 may also be used to store pro-
gram code that causes the processing unit 506 to perform
the methods and method aspects presented herein when
executed by the processing unit 506. Alternatively, such
program code may be stored in a separate memory not
shown in Fig. 5.
[0059] For rule handling, PGW 500 further comprises
a rule handling unit 510, which may be incorporated in
processing unit 506 or may be a different unit, or may
also be embodied by software which is executed by
processing unit 506. Rule handling unit 510 may be fore-
seen to perform the above-mentioned methods of tem-
porarily suspending application of rules received from
the policy controller, marking of these rules and re-es-
tablishing application of the rules under the circumstanc-
es as described above.
[0060] In the following, further embodiments of the
present disclosure will be described with reference to
Figs. 6 to 9. The following embodiments may be based
one or more of the procedures illustrated in Figs. 2, 3 and
4. Moreover, aspects of the following embodiments, in
particular one or more of the steps illustrated in Figs. 8
and 9, may be performed or triggered by the PGW 20 as
shown in Fig. 5.

[0061] Figs. 6 and 7 will now be described in more de-
tail with reference to enabling session or service conti-
nuity for a mobile terminal 10 moving between different
access point types on the one hand (see also Fig. 8) and,
on the other hand, with respect the establishment of the
dedicated bearer for the mobile terminal 10 upon moving
from one access point type to another access point type
(see also Fig. 9).
[0062] Fig. 6 illustrates a bearer scenario similar to Fig.
1 in which it is assumed that a mobile terminal 10 is at-
tached to a communication network (comprising a PGW
20, a network endpoint of an IMS 30 and a P-CSCF 40)
via an access point of a first type supporting a default
bearer 100 and one or more dedicated bearers 110. The
default bearer 100 and the one or more dedicated bearers
110 may be bearers of a 4G network, such as a signaling
bearer and a dedicated (e.g., voice) bearer, as illustrated
in Fig. 1.
[0063] In the exemplary embodiment of Fig. 6, the de-
fault bearer 100 is a signaling bearer for the exchange
of signaling between the mobile terminal 10 and the P-
CSCF 40 via the PGW 20. The dedicated bearer 110, on
the other hand, is used for the transmission of media data
(e.g., voice and/or video data) between the mobile ter-
minal 10 and the IMS 30 via the PGW 20. As generally
known in the art, one or more TFTs may be installed on
the mobile terminal 10 and the PGW 20 for traffic flow
separation (see, e.g., Fig. 1).
[0064] Fig. 7 illustrates a scenario in which the mobile
terminal 10 is attached to the network via an access point
of a second type that supports a default bearer 100 but
does not support dedicated bearers. Such an access
point may, for example, belong to a 3G access network
as discussed above. In the attachment scenario shown
in Fig. 7, both the signaling and media data are trans-
ported via the default bearer 100. It will be appreciated
that the configuration and setup of the default bearer 100
for the attachment scenario of Fig. 7 may be different
from the configuration and setup of the default bearer
100 in the attachment scenario of Fig. 6, and also estab-
lishment of the respective default bearer 100 may differ
in each case.
[0065] In the following, exemplary mobility scenarios
for the mobile terminal 100 in relation to the attachment
scenarios of Figs. 6 and 7 will be described with reference
to Figs. 8 and 9. Specifically, Figs. 8 and 9 illustrate meth-
od embodiments that may in certain variants be per-
formed or triggered by the PGW 20 or any other network
component (see also Figs. 2 to 5).
[0066] Fig. 8 illustrates a scenario in which the mobile
terminal 10 moves from an access point of a first type
supporting default and dedicated bearers (as illustrated
in Fig. 6) to an access point of a second type supporting
default and not supporting dedicated bearers (as illus-
trated in Fig. 7) and back again. The procedure illustrated
in Fig. 8 enables session or service continuity for the
mobile terminal 10 in relation to an IMS session or service
between a first IMS endpoint in the mobile terminal 10
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(such as the IMS application 50 illustrated in Fig. 2) and
a second IMS endpoint in the network.
[0067] Initially, it will be assumed that the mobile ter-
minal 10 is attached to an access point of the first type
supporting default and dedicated bearers as illustrated
in Fig. 6. As such, the one or more dedicated bearers
110 (as well as the default bearer 100) will be established
and policy and charging rules will be installed and applied
to the one or more dedicated bearers 110 as generally
known in the art (see step 810 and, e.g., Figs. 2, 3 and 4).
[0068] When the mobile terminal 10 then moves to an
access point of a second type supporting default and not
supporting dedicated bearers as illustrated in Fig. 7, the
one or more dedicated bearers 110 established in step
810 will need to be removed (see Fig. 7). At the same
time, application of the rules to the dedicated bearer will
temporarily be suspended in step 820. It will be appreci-
ated that the rules that have been temporarily suspended
from being applied to the one or more dedicated bearers
110 may at least partly be applied to the default bearer
110 of the access point of the second type as generally
described above. As an example, a non-applicable part
of the rules may be overwritten with a value applicable
to the default bearer 100 of the access point of the second
type. Alternatively, a non-applicable part of the rules may
be omitted from being applied to the default bearer 100
of the access point of the second type. An applicable part
of the rules may, however, be applied to the default bear-
er 100 of the access point of the second type. This ap-
plicable part and, optionally, the non-applicable part of
the rules may be marked or remembered (e.g., tempo-
rarily be stored).
[0069] When the mobile terminal 10 moves again from
the access point of the second type (see Fig. 7) to an
access point of the first type (see Fig. 6), the one or more
dedicated bearers 110 will be re-established and the sus-
pended rules will be reapplied as illustrated in step 830.
Re-application of the suspended rules can be based on
the rules that have been marked and/or remembered up-
on removal of the dedicated bearer in step 820.
[0070] During the whole procedure illustrated in Fig. 8,
an established service and/or session will continue. As
such, service and session continuity can be guaranteed.
[0071] Fig. 9 illustrates an embodiment of establishing
one or more dedicated bearers 110 for a mobile terminal
10 moving to an access point of a first type supporting
default and dedicated bearers (see Fig. 6) from access
point of a second type supporting default and not sup-
porting dedicated bearers (see Fig. 7). The method steps
illustrated in Fig. 9 may be performed or triggered by any
network component, such as the PGW 20 in Fig. 6 and 7.
[0072] In an initial step 910, policy and charging rules
for application to at least a dedicated bearer 110 are re-
ceived. The rules may be received from a policy controller
such as the PCRF 60 discussed above with reference to
Figs. 2 and 3.
[0073] In a further step 920, a default bearer 100 is
established via an access point of the second type that

only supports default bearers (see Fig. 7). Since no ded-
icated bearer can be established, application of the rules
to the dedicated bearer is temporarily suspended. It will
be appreciated that the rules for the dedicated bearer
(see step 910) can be received at an arbitrary point in
time, and in particular prior to or after establishment of
the default bearer as shown in Fig. 7.
[0074] Upon a move of the mobile terminal 10 from the
access point of the second type (see Fig. 7) to an access
point of the first type supporting both default and dedi-
cated bearers (see Fig. 6), one or more dedicated bearers
110 are established in step 930. Moreover, the rules re-
ceived in step 910 are applied to the established one or
more dedicated bearers 110. The rules received in step
910 may specifically be marked as being intended for
application to a dedicated bearer 110. Nonetheless, the
rules may at least partly be applied to the default bearer
100 of the access point of the second type that is estab-
lished in step 920. As discussed above with reference to
Fig. 8 a non-applicable part of the rules may be overwrit-
ten with a value applicable to the default bearer 100 of
the access point of the second type, or may be omitted
from being applied to the default bearer 100 of the access
point of the second type.
[0075] In the procedure illustrated in Fig. 7, rules for
dedicated bearers can be installed already prior to es-
tablishing the dedicated bearers and in particular while
the mobile terminal is still attached to an access point
not supporting dedicated bearers.
[0076] Clearly, several modifications will be apparent
to and can be readily made by the skilled in the art without
departing from the scope of the present disclosure.
[0077] For example, while several embodiments have
been described in the context of VoLTE, IMS APN and
4G/3G accesses, the present disclosure is also applica-
ble to other APNs (access points) and scenarios where
devices move between access types with different capa-
bilities regarding supported bearers (e.g., also applicable
for the case the mobile terminal, such as UE, switches
between a EPC-integrated WiFi access with only a single
bearer supported and cellular access with support of mul-
tiple bearers).
[0078] Therefore, the scope of the claims shall not be
limited by the illustrations or the preferred embodiments
given in the description in the form of examples, but rather
the claims shall encompass all of the features of patent-
able novelty that reside in the present invention, including
all the features that would be treated as equivalents by
those skilled in the art.

Claims

1. A method of handling of policy and charging rules
for a mobile terminal (10) moving to an access point
of a first type supporting default and dedicated bear-
ers from an access point of a second type supporting
default and not supporting dedicated bearers, the
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method comprising:

while the mobile terminal is attached to the ac-
cess point of the second type, receiving (910)
policy and charging rules for application to at
least a dedicated bearer (110);
storing said policy and charging rules;
upon a move of the mobile terminal (10) from
the access point of the second type to the access
point of the first type, establishing (930) the ded-
icated bearer (110) and applying (930) the rules
to the established dedicated bearer (110).

2. The method of claim 1, wherein
the policy and charging rules are applied at least
partly to the default bearer (100) of the access point
of the second type.

3. The method of claim 2, wherein the rules are not
applied any more to the default bearer (100) when
the mobile terminal (10) changes from the access
point of the second type to the access point of the
first type, or when a dedicated bearer (110) is estab-
lished.

4. The method of claim 2, wherein
a non-applicable part of the rules is overwritten with
a value applicable to the default bearer (100) of the
access point of the second type.

5. The method of claim 2, wherein
a non-applicable part of the rules is omitted from be-
ing applied to the default bearer (100) of the access
point of the second type.

6. The method of claim 4 or 5, wherein
the non-applicable part is related to one of Guaran-
teed Bit Rate, GBR, a Minimum Bit Rate, MBR, a
Quality of Service Class Identifier, QCI, and an Al-
location and Retention Priority, ARP.

7. The method of any of the preceding claims, wherein
a subset of the rules is temporarily disabled or re-
placed by a different subset during attachment of the
mobile terminal (10) via the access point of the sec-
ond type.

8. The method of any of the preceding claims, wherein
a communication session is maintained during a
change of the mobile terminal (10) from an access
point of the first type to an access point of the second
type.

9. The method of any of the preceding claims, wherein
the dedicated bearer (110) is a Network Initiated
Dedicated Bearer, NIDB.

10. The method of any of the preceding claims, wherein

the access point of the first type is an access point
which supports at least one of network initiated ded-
icated bearers and secondary PDP contexts, and/or
the access point of the second type is an access
point which does not support at least one of network
initiated dedicated bearers and secondary PDP con-
texts.

11. The method of any of the preceding claims, further
comprising
receiving the rules from a policy controller (60).

12. A computer program product comprising computer
program code which, when executed by a processor,
causes the processor to perform a method according
to any of the preceding claims.

13. An arrangement for handling of policy and charging
rules for a mobile terminal (10) moving to an access
point of a first type supporting default and dedicated
bearers from an access point of a second type sup-
porting default and not supporting dedicated bear-
ers, the arrangement being configured to:

while the mobile terminal is attached to the ac-
cess point of the second type, receive policy and
charging rules for application to at least a dedi-
cated bearer (110);
store said policy and charging rules;
upon a move from an access point of the second
type to an access point of the first type, trigger
establishment of the dedicated bearer (110) and
application of the rules to the established dedi-
cated bearer (110).

14. The arrangement of claim 13, wherein the arrange-
ment is configured as a network node (20), particu-
larly as a packet gateway (20).

15. The arrangement of claim 13 or 14, being configured
to perform the method of any of claims 1 to 11.
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